PATENT 
mey Docket No. SAM- 1 64 



IN THE UNITED STATES PATENT AND TRADEMARK OFFTCF. 

Applicant(s): Kim, et. al. 

Filing Date: Herewith 

Title: SEMICONDUCTOR DEVICE HAVING SELF-ALIGNED CONTACT 

AND FABRICATING METHOD THEREFOR 

CERTIFICATE OF MAILING UNDER 37 C.F.R.$TlQ 

"Express Mail" Mailing Label Number EL68I I63405US I hereby certify that this paper or fee is being deposited with the United 
States Postal Service "Express Mail Post Office to Addressee" service under 37 CFR 1 . 1 0 on the date indicated below and is addressed t»} = 
BOX PATENT APPLICATION, Assistant Commissioner for Patents, Washington, DC 2023 1 . t« = 

Pej2jL-vwikx (d, Jem 

Date 



O Lizabeth M. Sumner 



BOX PATENT APPLICATION 
Assistant Commissioner for Patents 
Washington, DC 20231 

TRANSMITTAL LETTER 

Sir: 




Enclosed herewith for filing in the above-identified patent application please find the following 
listed items: 



1 . New Application Transmittal; 

2. New Patent Application; 

3. Executed Declaration, Petition and Power of Attorney; 

4. Eleven (1 1) Pages of Formal Drawings; 

5 . Certified Copy of Priority Document - Korean Application No. 99-55204 

6. Check in the amount of $7 1 0.00 to cover requisite fee; 

7. Assignment Recordation Form Cover Sheet - - PTO- 1595; 

8. Executed Assignment; 

9. Check in the amount of $40.00 to cover assignment recordation fee; and 

10. Return Postcard. 



In connection with the foregoing matter, please charge any additional fees which may be due, or 
credit any overpayment, to Deposit Account Number 19-0079. A duplicate copv of this letter is ■ 
provided for this purpose . 

Respectfully submitted. 



Date: iQiUJMJm L2M(\ 
Samuels, Gauthier & Stevens, LLP 
225 Franklin Street, Suite 3300 
Boston, MA 021 10 
Telephone: (617) 426-9180, Ext. 149 
Facsimile: (617)426-2275 



Steven IVLMiHs 
Registration Number 36,610 
Attorney for Applicant 



K:\Samsung\l 64\transapp. wpd 




This is to certify that the following application annexed hereto 
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Property Office. 
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1019990055204 2000/1/ 
^ Sfl^SJ!)-, jtfl^-i- A>ol^ tifl^^>5], 

^ ^^^^ ;^li ^11 ^o^B^-ofl o]6fl 2^^^ sfl^o^ ^^].^ ^s^] 

OlA-1 S.0J:0^ ;^12 ^<5^^, ^ ^11 ^^*>«^ A]-0-|0^ ^£^1 7] ^oZ}- 

S. 1 
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^M^-^ ^tr ^^1 ^ /^ll^«o>^ {Semi conductor device having a 

self-aligned contact and fabricating method therefor} 

IE 1^ ^ ^^S] ;^li -^Alc^lcil ^}7]^-^ ^^1^ SAltb 

£ 2^ ^ ^^21 ;^12 ^Alc^loil 51 ;^>7l^^ ^^11- £^1^}- 

£ 3^ ^ ^^S^ ;5ll3 ^Alc4l<>l] ^>7l^^ ^£^1 

5. 4^ ^ ^14 ^Alo^H] o^^ x>7l^^ ^£^1 SAltb 

£ 5fe ^ ^15 ^Al<^Hl ^f7l^^ 

£ 6a Ml^l 5. 6f^ ^ ^^s] ^Alc^]oi] s]^ :^}7]^^ 

£ 7a v}];:^! :£ 7c^ ^ ;^12 ^Alc^lofl ;^>7l^f- ^£^1^ 

( 
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£ 8a S. 8c^ ^ ;^13 ^Alc^lofl ^>7l^^ ^VS^l^ 

£. 9a S S. 9b^ ^ ^^14 ^-««Hl«fl ^1^!: €-^* 

£ 10a ^ £ lOb^ ^ ^15 ^Alo^]o]] ^1-7]^^ €r^^ ^S.^]^^ 

[^^^ ^^1 

<11> ^ ^£^1 ^ ZL ^-^S. ^^1 ;^>7]^^ 

9X^. ^ aH^^ ^^^^}^ S.^^ A>olo^ 7>^^V^. ^ 

DRAMoflAi^ ^^S. TflojE^^ A>o]o^ ^^ol c1;^l-oi l.(design rule) 

oil tcl-€- 51)^ A>o] ^(minimum feature size)S sjo^zl-ji ^^d^ , «lSel-olai|- :^^] 

oicg^ X\.o]2] ^^(o1^>, -alsefol ^^'©lel- ^Ss^;^! ^^^«^^ 

A>o]o] ^^(ol^)-, -iSEl^l ^1^)^ ^^^^>7l 5£)^ 

<13> ^£^1iil^>7> JL^^^- ^<Hl n^2} Mfl-a^^l- yfl^df-^ ^^Al7l^ 
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1019990055204 2000/1/ 

€■^^3). n Bfl^sj-o^ ^^o] at!- <H^^S. til (aspect 

ratio)7> ^7}^t^. x^B^^<], uflAi^^s. ^fl-g-^]-^ «}-S.^1^;cH1a-^ 

Al-^Aiz^-(photolithography) ^^^^ ^ ^^Vfe ^M^^ 

^7fl ^^^}^ n ^^]7} Sic]-. ZLofl xrj-e]-. A>^^;=§o^ ^^ll- ^^8>7l ^^V<^ ^1-71^ 
^ wJ-'^^S. ^^^s]-^ ^}7]^^ ^^(Self-Aligned Contact; SAC) 7]^o] 

<14> SAC ^^2^ 7]^^ e}-^(line)/:i5j|lol^(space)^^ ^ 

^d] ^^^^ ^A^tb tq-^, ^^^^ ^^*<H1 ^^>^>^ ^<^1^. ^^^^ ^ 

s^joljE-S ^^^o.^ ^^4^ el-<y/^3Jiioi^^o:) s.^^ tfloll s 

A>oloil ^7l^o] ^^( short 
<15> ^5)-^^ wj-B-^^o] <^ 7.5 Hl-R-^-iro] 3.9 ;gs.ol ^e)^ 

-tV^^-^S eh^/^3Jilo]>,^ s.^^ sfl^jq- ^<a^>^ i^^ (normal) 

nl-S^-A^. ols]^ SAC ^£s:i^l i^:^ ^^^] ^^^^oil 

Cb/l(«1S2>^ ?fl54)Al^>^)ol ^7>S)^S, ^ 7fl3!flAl^>^7> Jl 
^■7} C-flolEl S-# ^^7} ^o]^]^] ^c^.. S-^l (Logic) ^;^} ^ ^^Bl^ 

^^S]^>^1(CPU)^ ^lE]A>olc ^;gc1lA-1iE TflolMS ^Sj^-^^^ o] A-^ 7]- ^^-g-Sj^C^], 

<16> £^f^ 3r|)^o) ^^c\] ^^-^-^ ^#A]7l^ «J-^O.SA-1, ^ 
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2000/1/ 



5,899.722^)311-. Sfl^S^ ^-ar^l-^l^l^ «J-^(°1^^*1 5.731,236J:) ^<^1 

9X^. <=>] ^. ^ ^-f ^^1 ^n<^]^^7} -Msl^^^^-^S. oW<^^ ^-fofl al 

sil 7il2ilAi^:i7> ^ ^-f'^l^ ^ei^-a-si-^s] ^^^l7"l■ looA <^1v11oi:e.^ 

<17> s£b1., aVS.^! iii^l-7> JI^^^ SlJL c]/^>^ ■■:<il ^iii^o^l 14^!-, iE^f^ sfl^^ ^ 

^'H] >iiJf|olAi» ^A^^ 'a-Ell<^l^i ^el^-^^^-9-S ^}<^]m 

^fl^^mcfl t!-^l7> Six:!-. ^, 3fl^# A>oi^ ^V^o] §^ -^BfloflA-l i50o]Ai-g- 

^^^^ ^^^*>7l iifl^<Hl, amHl-^ ^o]B.7} ^^S^}^ ^^^1 

^A^^].^ ^>gc] nil-?- «^^7ll ^rf. ^t^l C^XfO] ^O] 0.15/ffll Ol^>Ol ^J7^ 

^ di^HlA-1^ ^;^11^ ^^^^^ ¥^^5. S^f- 5fl^# A>cl5 ^ wioi] D]]^§>7l7> 1: 

<i8> ^ ^^ol o]^jix> 71^2^ s}-;^]^, 3fl^ Afolo^ 7jO^ Dfl^O] 

-§-ol*>J7, £.^^31- ^i3?(]olAlofl S^t!- 71^3 7l|3^Al^^» ^db^S>0^ ^o]B\ ^m-^S. 
^ ±7]- ^^^S. ^-l^V^ e^^-^S. ^I7l^ ^ T^^^ 

<19> ^ §1^0] o]^ji;^> t^^ 7]^^ ^^]^, ^7]^ ^2i^ ^13: 
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<2o> ^1-71 o]^7] ^*>o^ ^ ^tgoii ^}y]^^ 4^^]- 

-^M 3lfl^l- ^fl^^>5), ^7] S^f' i.#Al7lH^ 

^11 ^7] m ^'^^^] ^«fl ^7] ?]-^> 

<21> ^ ^i^ofl 0^0]^]^ ^7] ^^^^ ^5|-^^S. ol^O^^lJl, .^71 ^^^^ 

^^^^^ <5l^«>1^ ^<^1 «>^^«>^. ^e^JL, ^J-7l Bfl€4 >S-7l ^ ;^12 ^ 

<22> U-^JL, ^ ^^<H1 iine)clj7, ^i-7l ^ 

^^ ^^31). tii:iE^i7]:^ai|- ^^jzf ^1-5.^^ 7]:^^ 

^ 3^:£ ^£^l7l^^ ^^Al7l^ 2(1^ ^^<g six:]-. 

<23> nslJl, -^>7l ^^7] ;^]1 ^ ;*112 ^Sl^- ^M<^1, ^7] Si^%- ifl^^ 

<24> ^7l 7l#2^ ul)-;?!]* ol^7l ^ <=>11 ^ ^> ^}7l^^ 

o]^ ^^9] s^f- 34l€^ ^^^^V^ ^^isq-, (b) >a-<^i ^o^^^ 
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^7] ^V^l« ^ll^^m ^^1^1-, (c) m <^^1^*H ^7] 

ol^o^^ ^sflolA^l- ^^^e>^ ^^1^4, (e) ^^^^ sg^^ ;^]3 ^ 

^^l^if, (f) ^7] ^13 ^ ^4«l-<^ ^1-71 ^ 

S.^]7]^$] ^^1-^ ^ (g) ^7l ^^*lfl<^ ^^S] 

^ ^7l ;H12 ^«a^<^ ^1-7l^^5lt^, >S-7l w]::£^l7l:^2}- ^^^^>^ 

<25> ^ ^^21 ^7] (c) ^^l^ll^-l, P>ia.^^ '^^^7} -S-71 ;^1l 

o)]^l«^^>^ ^o] H>^^^>cf. ^elzL, >a-7l (b) ^ofl, ^>7l ^^^^ S 
^^21-^1-^ ^wlih ^tf. ^11 ^'S^^ -ar^s^-o.s 

(b) ^^1 ^<^1. ^7] ^^<H1. -^1-71 ;^ll ^^^^ <^1^1«-^^1-^ ^^1<^lA-1 ^ 

7l ^z^-^ «o^^l*l-7l ^t!: ^]1 ^^«o^^1^# ^^^^Vfe ^«1*>^ 

c^n^.^ ^aj-S>^ ^^h^ ^^7] ;H]4 ^^^^ ol«j-A^^Z]-^].c^ >^7l ^^oil 
A}-g-^>o^ 50 ~ 200 A ^5-21 ^^i^}^ ^<^] \3}^^^-t^, 

<27> ^ ^t^ofl SX'^A^, ^7] tilM2}-^ol7ll4, TllolE^^^ ^7} ^C^-. 

'^•71 £^#^1 TflolE;^^.^ ^-?-<^l^, ^7] (b) ^"^ll, 2f|^ol ^3Z}. 

1-^ ^Z^-«J-^]n^-^ ^>^^*V^ ^^11- >a-7l (g) ^^^loflA-l. ^7] 
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2000/1/ 



2fl^^ A>o]* a)]^^ t^, ^ol^7]- ^^^m^] ^fl^<^l -g-^l^Ml ol^o^^r]- 

. atb, ^J^ll<^l^i» ^^^^M ^^iJ-^m^ ^^^^}^^, h=. 

^^^^>^, ^^^^ <^^^^<^l^i 

<29> ol^l-, S.^^ %2:^><^ ^ ^^^] ^^^}7]S. 

<30 Cf^oll ^AHl^ o^el 71-xl C]-^ ^EJIS. ^ ^ 

o>2flo]lAi ^Ajc^lofl ofi^C^-. ^ ^xgo^ ^A^l^ ig-<^;^lo]l 

A-^o^ ^^^^^ ^^^o]:^ ^^S., ^Hlt!: 
^. at!-. 71^2^ '-^-^'ofl ^tfJl 7]Afl^ ^7] <^v^ %o] 

^7] t)-€- ^ 7l^^ ^^ofl ^j^ ^Afl^ ^5. ^Jl, ^ A>olofl ^o] 7flAfl 

^1=^-. ^ ^Al<^l» ^d^^ofl ^<HA^, tifl^f'-^.s 

<3i> £ 1^ ^ ^Al<^loi] o)^ ^>7l^^ ^^]» £Alt!: 



<28> 
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ZL^JL, >a-7l :£^# >^><^1« 

^11 ^^^8)0] ^^^^o] oxzi^ ^7] ^<^^(8) ^Hl^ ^ 
^11 ^^^(8)* ^^^H tivs^l 71^(2)21- ^^5)j7, ^V7i 

^12 ^<?!^(10)^1 ^>7l^-^^ £^^(16)ol ^^^SjcH ^rq-. 

^7] ^12 ^<ami0)^ <^1^'^^ $X^. ^ ;*111 ^Ajc^ioii ojo^ 

<35> 3E 2^ ^ ^12 ^Al<^lo)] o^*!: ^>7l^^ HVIE^I iAl^!: 

^ '22'^ ^3£^l7l^#, '26'^ ^^}^^3.^^, '30'^ <^1^<H^ ^12 

^, '32'^ >a-5|-B]-o.s ^13 '34'^ i-l^^^. 

<36> ^ ;^lli ^ m ^^1<^1*H1 ^t!: ^£^1 ^^H 4^^., ^rfl^si ^Tg<^ 

AV^^ai}. ^^^o] ^^t}7] n^<^]., ^^n^^4r ^wl*>^ ^^l-^l Hl^ 
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2000/1/ 



<37> 



^i^S.S.'H. ^11 ^^^(50)0] ^711 SX^"^, S-^f^ ^ 

(48)^ ;^ll ^^^^1 cfltb ^z^-^^<^l^i S.^^iU)^ ^S.^}^ tbcf. T^l^^^ 

'42'^ ^£^171^!-*, -46'^ t'V^i^f'^, •52'^ 42 '54'^ /^flS ^9^^ 

<38> ^x^^ ;^]3 ^Al<^loi] o^t!: ^S-^^l ri^^Hl t^^^, ^^q-^ 5.^ 

<39> j£ 4 ^ 5^ Z]-Z^- ^ 4A ^ /5ll5 ^Alo^lofl 

«>:£^1 ^^£#^^-1, ^ 3Jl:B(pad) SAC ^Soll ^-g-^ M- 

B^-vflrf. 3i}l:^ SAC ^S<^1 ^-g-^ ^-f<^l^ ^ 7flo]E^^c] 

^A^} ^^>711 ^B.S., ^^^^>7l 

:e.^^^si 4- Sic]-. 

<40> £ 4<^1>H, 1^1 '62'^ ^3E.^l7l^^, '64'^ , ^ 

'66'€- n>i^::^^^, '68'^ ^A^^^M-^, '70'^ <^1^<^^ ^11 

<a^^, 76'^ ^^^-^ AA M-Hl-i^rf. 

<4i> nslJL, £. 5<^A-1, £^^31 -82'^ ^£^17]:^^, '84'^ ^ 7)1 o] 
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•92'^ ^Sl-^o.^ ^12 '94'^ '^rSl-Bl-o.s. ol^o^^ ^<^^ 

<42> t^^^, ^ ^^Sl ;^>7l^^ ^^^] ^7^2] 7flS«o^^# 
^. 

<43> s. 6a ifl^l :£ 6f^ ^ ^^2^ ;*lll ^Alc^oil o^s]- x}7]^^ tiVlE^l ^ 

<44> £ 6a» ^2:^>^, w>S.^l7l^(2)(SE^ ^H] £^1-^^ ^^^^H 

(4)# ^^^tb :£^#(4) ^^sl^ ;^>7l;3^ ^^^^>7l 

AV^n^ ^Z^-A] 3:>-^o^ ^S.^ ^ 1-^ o]^^ 5)- 

^7l>a-^2i-(PECVD) ^5l-mSiN)# ^^^^>'^ p>^^#(6)^ ^^J^^. 4-^, 

<45> £. 6b# ^S^l-^, ^^-Hl, CVD <^l-g-^>^ 'y-^^^(Si02)^ ^1-71 S 

^^^^Vrf. o] nfl, ^7] 3X|j€^ ^3e||o1a-17> ^^^^^] ^n^]^^ 

<46> rf^^il, °i^>(Chemical Mechanical Polishing; CMP) <^1-§-s-l- 

<^ ^7] ^^^(8)^ ^^^] CMP^H ^11 ^^^S^ ^^*>7l] 

-f CMP*>^ ^S. ^1=1-. 
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<47> £ 6c» ^^*>^, <^1» 4^ Ir^CHF) -§-^* ^]-^^}<^ ^7] m 

o] ^^5)^ SAC ^^a] :^3iflolA-1o^ ^S.^c>] 

(Low Pressure CVD; LPCVD) >^>-g-^><^ ^^1 ^^htt^-. ^•%-^] . ^ 

^7] Cfltb '^l^J-'^^ m ^5l-^(8)^ JE^<^1 H-S]^ nfl^7>^l ^'^^V^Cfl, 

^>rr^i3f^(6)iE ^^q-^S <^]^^7^ 9X7] rjfl^oll nf^ia-f-^ *a^7> ^^m. ^S. 

<49> E. 6e« ^2|lclA^(io)7> ^^6)1 -ars)-^^ 7p> 

^ m ^s|-^(12)# l^^^t:)-. ^■■%-^], ^7] ^12 ^s|-^(12)'H1 tfl^ CMP* ^a]^><^ H 

7l ^12 ^^^12) ^^], ^m^^^ ^^l^H ^^#^^1 ^^im. ii#^l7l^ 

^12 -^-^^(12)32)- A>5]-D|-(8)^ o]ty-A^ A>olo^ 
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<5i> ^71 i£^^(4)3f £^f^(16) >^>oloim -^^#ol >a:2l-^i-(8)ol ^ 

<52> ^ ^t^s] ;^]i ^A]c4]oii s:|^>ig, ;^>7l;^J^ ^^ ^SiW ^^*>^>Hs 

^€-1- >^><^1» ^11^^. ^<^l£, ^^<^1 ^ffll«^l>H7l- ^^^sj;;^! 

^BflollA-l ^arSl-^^ ^^*}7l nH^oll ^ol = 7l- ^>S€r>^l ^Jl n}]^^ -g-<^l^l-7ll % 
<53> s. 7a ^fl^l :£ 7c^ ^ ^12 -^aHH] >^>7]^^ ^ 

^^§>7l ;^>7l^^ ^>^jAl ^2|.n^ >i3J|lolA-l 

^}^i3.% (26) <=>] ^MS. ^f^, 3^E^^Sl<>| c>13-o^^ j^^^ ^^-^^ 

^^^] ^11 'a:^^(28)^ ^11 ^51-^(28)^ ^^Aiz^-^V^c-l], ^d] 

<55> 3i 7b» ^S«>ia. €41- ^<^1 LPCVD ^SJ-^^ 4^ ^>«>1*> 

<56> 7C» #2:*>^, >:JJ|lolA-l(30)7> €41-^ ^^"Hl ^^12 ^2|-^(32)^ 
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^^tbi^. cf-^-ofl, ;^]2 ^^^(32) ^ ;^ll ^^^(28)^ ^MS. o]^^J.^ 

<57> H 8a i^x] t£ 8c^ ^ ^13 ^^1<:^1<^1 ^tt ^£^1 ^J- 

<58> H 8a* ^£^]7l:&(42) ^ofl :£^f^(44)3i)- n}>i3^(46)^S ^^l^*^^ 

^^^t!" ^<=>fl 50 ~ 200A ^S. H>^zj^>7ll^ 150 

A ^^^IS. 4^ ol«^v^^ ^^l-s^H, ^^^^ ^>:iA]z^^>^ ^^JoIlAi 

£^^(44) o] ^^Sl^ «oM^>^ ^2^-«j-^ln^(48)^ 

<59> S. 8b» f-S^>^, <!^z]-«j-xm-ol ^A^^ ^i).^ >^Voii A\ ^S]-^^ ^ 

£.^f^(44)-a.x:l- ;*1]1 -^-^^i-CSO)^ ^^^^cf. 

<60> >^7l 3£^^(44)ol, c^]* ^el^H^CWSi)^ ^<5l ^^^ofl 2] 

^^^^^ ^7] nfl^oi] .^71 ;^ll 'a:S|-^(50)oll cfl^ ^^a^z^-a] ^^^(44)0^ ^ajo] 
<6i> iE. 8c# ^ofl LPCVD ^2}-^^ ^2)-^ ^^1*> 
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'H(52)7> ^^^^ ^^611 7^]2 'a:^^i-(54)^ ^^l"^ ZL 

^5] ;«112 'a:^^-(54) ^ »ll <i^^(50)^ ^V^lS ojaj-^^^ ^ z^-f- o.S.>«l ti}.3E^l7l^^ 
>S-7l :i5|lolAl (52)0^1 ^>7l^^^ ^^t^ ^^^t!ri=|-. 

<62> ^ ^t^o^ ;?113 ^aH]o1] ^^>^. £^^(44)^1 ^^-^ ^^^<^1 ^ 

^ <^1^<>|^£, ^^%^iU)^ ^^^] ^^^^ >Oz]-«J-;^1^(48)<Hl S^tfl 

'a:^m50)<Hl tfltb ^^^zh^l £^^(44)^ ^^<^1 ^^i=}. 
<63> :£ 9a ^ :£ 9b^ ^ ^^^^ ^l4 ^Ajc^loi] ;<>7l:=§^ ^^-g: ^S^l^^l 

^ ^^^>7l ^tt ^^:£*^Ai, ^ ^:B(pad) SAC "B-^M ^-§-^ ^ 

^lAlttr?-. SAC ^^<^1 ^-g-^ ^-^-^l^ ^ 7flo]E^^cl ^-A^cg^jij- 

^^^^^oll -g-A]o]] ^^>7ll slSLS, ;^l-7l^t ^% ^A^] 

<64> £ 9a» ^2:s>Ta, aVS^l 71:^(62) ^"^l -£€#(64) ^ Dl.^a.f^(66)-2-^ '^l^'^l^ 

^^^tb ^^1-^ €^<^1 ^^^<^1 ifl^fl ^2^-^^«l7> ^ c^l 

* ^sl-^^ 50 ~ 200 A ^^^*><^ :g:E.A>2l-^S] ^a]^ ^J-^js^M 

<5=]2^-^><^ ^11 -ar^^CTO)^ ^^^^c]-. ^7] A}-^^(70)^ ^©Ij]- :E€f^(64):ic]- ^ 
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<65> :£ 9b* ^S^>^, ;*lll xfl^l ;^13 ^J-'^-^S. ^^ofl ^^v^ ^ 

^^l^H ^12 ^sl-^ ^11 ^^^^ ^^^r^. ^^<^1. SACo] ^A^^ 

^^<=')1 ^^sVfe ^S^^(68)# ^iTlsrH ^£^171:^^ ic# 

<66> £ 10a ^ £ lOb^ ^ ^^21 ;^|15 ^Ajc^loil S]^ ^}7]^^ 

^]2i^^^^ ^^*>7l ^t!" ^14 ^Al<^ls»|- u}^7}y(\S. ^B. SAC 

<67> s. iOa» ^2:^]-^, «]:£^l7l^(82) £.^^-(84) ^ ^>^^f^(86)^S. o"!^©:] 

^ S.^f' ^^^*>:n., 50 ~ 200 A ^£ ^^1^ Ai4wj.^]n^(88)^ 

(90)# ^^jt!:^. 

<69> £ 10b» %3i^^. ^i3ll<5l>H(92) >«112 '50:^^(94) ^ ^V^-^^l^}- 

<70> ^ ^T^^ ;?114 ^ ;^15 ^aH]6)] S^^-^, s^B. sac ^^a] IE^^ ^ n>>^a.#^ ^ 

^^^^ cf-a- ^^^>^, ;^ii 
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, 3fl€l- ^\'^]% °^-¥-7> ^Bli4i£^ ^^^j^S. tifl^t!: c^-^. 

sfl^o^ ^^ol] ^^jtb^-. S-^f^s}- SAC >«>>«^151 

71^1 T'flsillAl^^^^ ^^-1^] ^:iAl^ ^ <^JL, o]S.^ ^;^Vo^ ^ 

^71-A]^ ^ olr^^ ^^^^ ^^^*M AMI- ufl^^ 

t^, :e.ol:E.7l- ^aJJ^].;^! ^ji nfl^o] -g-ol^]-7fl o]^<>\:^x\. SE^, ^^^^ ^ffHolA^^ ^ 

A^^>7l ^oll 5i|l^o^ ^^ol] 2(1^^ ^ 
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1] 

^7] A>ol4 ^11^*>S1, -^1-71 3£jl^2l ii#Al7l£^ 

^7] ^sfl ^y] 5^^^ ^^>^ s.^^ 

>y-7l ;^ll ^^^^ ^^^M ^^1- ^>*^1^ «V£^1 71:^21- 

2] 

^7] m ^^^^ -arSj-^o.s ol^o^^ ^^1 3r}^ ^>7l^^ tk^ 
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[^^^J- 5] 

^14«J-'^1 -^71 ;^13 50 ~ 200A ^S. ^s\-^±S. o]^<>]^ 

.1^^*^ 61 

^11*J-<=^1 Si'H^-l, ^7] tilMBl-<y(bit line)<^lJL, 

^7] ti]:£^l7l^2l- ^^aZf 

8] 

>lll*J-<Hl ^7] J^^oz). ;^lll ^ ;^12 ^H^^-D. 

^71 3fl€^ ^>i^>^ ;H14 ^<?!^# c-l ^als>^ ^^^^S ^>7]^ 
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[^^^J- 9] 

50 - 200A ^S. ^^^JOS. o]^o]:^ ^^^^S. A^]^^ 

10] 

(b) ^vofl ^^^*>c«^ 2f|^-i- "fl^^V^ ^ 

(e) ^sfl-^ 5§H].*v ^13 ^^^^ ^^^^m ^^1; 

(f) ^7l >il3 ^ /^fll ^^^^ ^HlS ol«j-A^ ^Z^-^l-a^ >^7l «>-£^l7l:a-^ 

(g) ^7l Dfl^slJl ^^71 :^]2 ^^^<^1 Ay]^^s\T^ ^7] ^S.^]7]^s\. 

111 

^U0^<^1 $1<^>H, ^7] (c) ^;^1<^1>H. 
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[^^% 12] 

mo^^^] 9X^^^. ^^7] (c) ^/^i<=Hi^i, 

[^^^ 13] 

^iio*j-<^i $i<^>^-i. (b) ^<^i. ^7] m ^"^n^ ^^^^>^ 

l^^^Jr 14] 
15] 

^110*J-<=H1 ^7] ;^12 ^<^^^, 

16] 

^no-%<^] 9X^>^^, ^7] (b) ^:^] ^ofl, 

^7] ^^<^, ^7] ^11 ^<?i^^ ^^lofl'^i ^7] 
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[^^*^ 17] 

;^14 ^7] S^f^ 211^2] ^^d\] >i2l]o]AV-^Bfl2l-- 

18] 

^sj-^* A>-g-^><^ 50 ~ 200 A ^^IS ^''^^V^ ^* ^>7l 

19] 

^1l0*J-«^ $X^^^, ^7] wlsel-"?!^ ^^J^s. t}^ 7^7]^^ 

20] 



211 
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^120%H1 -^71 (b) ^^1 ^ofl, ^^<=>] ^12 



'S-^l (g) ^;^1<H1^-1. ^71 ;^13 ^ ;^ll ^^^^ ^^tb ^7] ^12 

22] 

^121^'^1 9X'=>]^^, ^7] ;^]2 .^z^-«J-^ln^^ ^<=fl, 

^7l S.^^- sH^o^ ^^<^1, ^7] m ^"^^^^ -^l^^l^-^^V^ ^^l^^l^^ ^7] S.^^ 
23] 

^sl-^^ A>-g-^].o^ 50 ~ 200 A ^^^sr]-^ ^^1-2.5. sr>^ ;^>7l 
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t£ 6bl 




IS. 6c] 




is. 6d] 
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[£ 6e] 




7a] 



26- 



28- 




24 



-26 



24 



28 
22 
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is. 7b] 

26 26 




IS. 8b] 

46 46 
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10a] 

86 86 
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